Exercise Training Attenuates Proinflammatory Cytokines, Oxidative Stress and Modulates Neurotransmitters in the Rostral Ventrolateral Medulla of Salt-Induced Hypertensive Rats.
Exercise training (ExT) was associated with cardiovascular diseases including hypertension. The rostral ventrolateral medulla (RVLM) is a key region for central control of blood pressure and sympathetic nerve activity. Therefore, this study aimed to investigate the mechanisms within RVLM that can influence exercise training induced effects in salt-induced hypertension. Male Wistar rats were fed with a normal salt (0.3%) (NS) or a high salt (8%) (HS) diet for 12 weeks to induce hypertension. Then these rats were given moderate-intensity ExT for a period of 12 weeks. RVLM was used to determine glutamate and gamma-aminobutyric acid (HPLC), phosphorylated IKKβ, Fra-LI, 67-kDa isoform of glutamate decarboxylase (GAD67), proinflammatory cytokines (PIC) and NADPH-oxidase (NOX) subunits expression (Immunohistochemistry and Immunofluorescence, Western blotting). PIC and NF-κB p65 activity in the plasma were evaluated by ELISA studies. Renal sympathetic nerve activity (RSNA) was recorded and analyzed using the PowerLab system. High salt diet resulted in increased mean arterial pressure and cardiac hypertrophy. These high salt diet rats had higher RVLM levels of glutamate, PIC, phosphorylated IKKβ, NF-κB p65 activity, Fra-LI, superoxide, NOX-2 (gp91phox) and 4, and lower RVLM levels of gamma-aminobutyric acid and GAD67, and higher plasma levels of PIC, norepinephrine, and higher RSNA. ExT attenuated these changes in salt-induced hypertensive rats. These findings suggest that high salt diet increases the activity of NF-κB and the levels of PIC and oxidative stress, and induces an imbalance between excitatory and inhibitory neurotransmitters in the RVLM. ExT attenuates hypertension and cardiac hypertrophy partially mediated by attenuating oxidative stress and modulating neurotransmitters in the RVLM.